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o)S\- ^AjJS-AlAliEfl^ OlO^^, Aj*,|o] Jg.Al-^ «g^i=. 3+, 71^1^ e« 0 Ml e^flSH ^^7> 

7)^l^-ol]Ai alH^ -go^ ^*H1 e*fl*M ^#517} 3<go^l^ ^tfl^SMofl ^sIHfe t)lo)E^ SL^-^ol 

ole^V ^o] ^Eflo} ^a^aI Al^eflofl olc^A^, 7]*)^ * ^#3-7] AVoloflAi, ^-SHH^ SHI 

£ ^E£]o1 cflojE), tflolE) £^ *JaH1H ^ tlM^Sl ^ ^ *^ 

^efl^ ^Ajjg-AiAliEfloi) 51«^a^, ofli- 1-^ ^cfl^^7l7> ^Ai^ £7 y ^*fl*Hr 

^-^El-t' 3ME] ^fl-ofl tt}-eMfe cflolE|2l Als]A^ol |15}711 I417V 54 Jl, ^cfl^S^V ^^7} 

o)*]^ <H*H ^*fl<5Kr iH-eVA^ HHEiS} aI^aJo] ^^^Tfl * nflSL ojcf. 

OISI- ^ ^W^S- #2fl^ -1*3 ^AlS-AlAl^^O)! ^^^fe, ^Cl^lM" ^Cfl^*7l2l ^Al^o,]D> S] 7i *H 

^ &^7> 54544. 

a. ^Xg^- olAj-O^ ;g o. ^7^ SW 0]=OlAl ^h!*B°> m tflo]Ei^ ^??.o|| EflolEl -f-Al^-^-i- 

jq-^fl* n^}7) $n £ 5*<H*1^. *fl°13» *4>SHr ^7)^, ^Sfl ^Al 7 ] S «Ei #Al S4 

^ t flo|El» ^Al*>fe ^71^3} A>olofl ol<HA^ tflolE] ^Al^-g. ^<H*>^ ^olE^-Al ^^Al^^ofl olo^Ai, 
^Alylsw-El ^a]*> ^Alu)|olEH) ^TlsH -1-^1 ^°t) aZ°1^^ ^#^» ^ ^ ^^Hl ^^1 

^ ^Al7l<4 -K!7l 3LJf*H ^'g^^ ^ ^^Hl ^!*fl°t « ^ ^i«o^* ^ 



£ £ ^-Ig^ <§ AjAl^Eflofl °l«>|Ai^ -^-Aj^-AlAl^^O^ ^AJ^. u}Ef^fe Cfl^^ -g-S-£o|c}-. 

£ 6^:, ^^-^ ^^^^ tflolE^ ifl-g-a: M-E}^^ cfl^Sol^. 

i 7€r, ^^^1^11 ^71^ ^SL2^ ?!2^-!t nflSl 71^2^ <^ cfl^£^>l^. 
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3. ^cfl^^7l 12, 27. ^-i^ 

13. *H3M&1 4241t 14, 31. 

15. ^^-A* 16. 

17. ulHtf^ 18. €2:^ 

21. ^-§-¥-^ 19, 22. Sj-^ 

25. ^H^H^ 26. ^-JlS^S^- 

28. 4 2^ 29. 

30. ^-tll-^ iL^-¥- 32. ^|olBl 
35, 36. ^#x}5\£- 

(1)€»3 Jf^*-*!*!^*! *1*tM§ 

EWlJl ±*&S* EL7]5Z €^fl°fl a^AS-H^ 71^1^(2)2}- 4ftfl#S|-7l(3)<Hl Sl«fl tMJS) 

o{ fla ^ ^1^(2) * *ifl*lSM(3) A>oloflAi **MM3, ieel-j tfWiM, r**SS. *o]*) £fe *d 

(i-i) *ca^7is]-a?s^ 

£ 2o)l «4^fe «m £°1 4^313-71(3)^, 7]^(2)<L3.tt*\ ^^3.9 °V*MU0)» ^*>^, °1» 

.g. ^AlAlJKDl)^ ^Al ^-§-^(ll)» 713*1 ^^(12)oll 

rtW(12 )^ ^AlAlS:( D i)oj| cfl§V°i *^ 33 SKVaj-Aio} <3sK>*1el* ^ A l^. ^ ^ 

?qfe *oJ*^ollf(D2)» *<H*M3 ^^3L^-(13H1 ##*Rr Af-g-^V ^^cflolEKD3)» HH^l ^ 

4^(15) ^ <S*-4!*S ^^^(16)«H1 **«t*. 

^<H^|oiE) ^^J:^(13Kr, ^H^^^oiEl(D2Hl tfl*}<^ ^-^ell- ^a^v ^, cfAi ^ A |^^ 
^HiflolEl(D4)# o^-fr CPU(Central Processing Unit)^ £.3. 5^ *Q<H^-(14H -s^W. 

*H«-(14)fe ^<H^|oiEi(D4H <4eM ^^-^^(15)^1 9lo]*\2) dH^s ^i^t *W*r7l 

$ as xlAl4l^(D5)» ^«fl ^-^4^-^(15)^1 

^^^.sfe, *HYU4Hr *HHHiM(D4Hl n*eW 4^^»8-ai, ^-Ji^el^* 33*r:a, 
e]« o VAi a.j:^e)M 6 >Ai^ ^a..§. 2.= *1 *i aij^ds)^ SU^K 

^ol b) 4^43:^(1 5)fe S.£ ^1^^^(05)0,1 J*3fc*|3lMH, A r-g-*> *B^*M3(D3)* * 

2:^e| ^ T iA J c fl °l E "l (D6)# 4^«r£^ 9X^. 
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-ais-* ^iijKieKr qSKH?-(12)4H *\%7.\ *m^°)^(D3W tfl*H ^ttS^Jfl I ^ 

25 «oJJ5J 3«1BS1 MM <M3(D6>S*I ^AJ#3! «l£*Sl+(17)«l 

?H iSiS*- *S ri»i«»W)^s. »tB *U. oi^c] 44 MM cflo,^( 

D6)» ^13^ 7l^l^-(2H ^ ^ Xl**. 

35 ««U cflolBKOTH cfltiM 3*1-4 MM 4°13<D6>* 

o^Ui 4^1^ *tf'j?.(l6)fe, W*H «l« 3*1 H ^3 MM ^« «Hlol^(D6)» ^Jj^ 3 

3 ii oS* 4*MM «1S**W17WH **** ^ *«4 ^-l^(D8) * ja****^ 

5<H Sfti ^ 4«li *1°^(D8) * **M*°13(D7)4I -Jcflo^^o! 

m^« n «)i=- c+ov^a1 t-«olE|(D8H tfl^H *^ QPSKCQuadrature Phase Shift Keying) ^S^h]» 4j A l 
n :^l4 D9^Vv^(19)^ M*(19>*. WH30D9H 

(i-2)7i^^-sl qs.^ 

5L 3d UEVvflfe «><4 ^ol 71^1^(2)^, ^cfl^^7l(3)S-^Bl M€ ^M^DIO)* <L>BJlui(23)» 7^*1 ^ 
Al^Jl, o]#± ^^AlAlJ:( D il)S.Ai ^Al ^-§-^(23)* 71 ^Ai «^A>»(27H 

«*AV«( 27 )fe ^^AlAl^DllH Cfl^ol ^Cfl^7l(3)2l-^ 0 J«1-711 3)^ SH^H*) i^E^ «^-A}.^el* 

^AlilL, a 44 <g<>1*lfe <fc«M ^olEl(D12)» ^-¥-(28Hl 

*-3i*(28)*r ^M*M3(D12W tfl*M QPSK^^5l»^Al^^M| *i*|*i*M(3)3 ^M ?HW8 

-AlA>-g-7V c)lolEl^#^(33)fe, ^^Aj rfloltl(D13) ^ *H3» 0I5}* ^^-(34)^1 * 

J^cf. 4JL^-(34)fe, ^AjA>-g-7.> cflolEl(D33)l- ^)ofl 

^Ais-^am ^#^-(29)fe ^•^A)t|lo 1 Ei(D13) f 3«1SS M-El-'A ^ai^^ ^^1^(D6)^1 ^ 

Al|^ ^^^4 cflolEl(D14)« ^#*>^, ^1^^ ^)H-¥-(40)4 ^-¥-(30H 

^^4Ai^(D16)S.Ai ^H^-(40)sl ^Al*^ ^.^^-(30)^1 

4-a1#^ ^«( 30 )fe ^a]-^ HlH^#^(29)<HlAi ^Al^^if cflolEKDU) £ ^f. * 

rffS risVw io, Sft? ^ ^ W» 41WI^(D1W CPU^4 ^^(31H 

A^«(3i)^ 4-Al*^ ^^-(30HAi ^€ jaL^*^°l^(D17)«H| slTi^H ^-S-^M ^^(2lH W 

***** teas ^1^ajj:(di8)1- 

^. ^^(21) « ^H^l°l^ ^«(25H 

^7lA^ £ 4011 ^iflfe «>4 ^Ol, ^2:^(21)^1 A1^ 7}^ ^f^^iZ ^y^' 
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1B1B<H] tflsH -8-#alS7> lBlH -¥-7>£)fe R=i/2 -^Jls^HJ-a} ^ QPSK^S 1 ^^^ oI^-sVjl, 5.iL(l) 

7> ^-f°flfe ^ cfl ol &| iy]H°i] cflsl-^ -§-^«lS7> ia)e «- 7 >s]fe R=l/2-¥-S2l- u o 1 -^ ^ 16-QAM(Quadrat 

ure Amplitude Modulation) ^^^^ s^-§- 2- = (2)7> ^-^^^ o]3Jcflo]El 3*]^-°\] cfl*>^ •§- 

^-u]E 7 l- lwlH ^-7>3^^ R=3/4 ¥-3L&*$<H ^ 16-QAM £^ u o v ^ ol-g-sV^^- =M Si^f. 

o] ^-f, £ 5a°ll q-Bl-q]^ al-s). z]-o| QPSK^^AioflA-)^ 2olBdt°lEl# l^tHl nfl^sl-ji, £ 5b°fl 

«VS+ 16-QAM^S«o v ^°l)^fe 4H)SfflolE^» l^lH) nfl^sl-S^ 5q<H Sii, *a1 7>^ ^ H 
» ^sl-Tfl *V ^-f <H1^ ^a] 7^ & 01o]e^£ QPSK^2:«o V ^ SLCfS 16-QAM£2: W <)-*} «M ^°}^. 

=L^^, 16-QAM^^I?-^^^^, QPSK^S^^ yl^V ^-fofl z| ai^a}©!^ 7.^7} ^ Aiig^-g. 

»=i 7^^ol £7fl S] ^ o> # ;g-_g. ifl^^ol u|«H7fl 7^1}. 

^, cflo)E^ ^^^Sl £31^-^, R=1/2-¥-312|-« 0 1-ai ^ QPSK^i«o v ^, R=l/2^ -^-J:^«o V ^ ^ 16-QAM^ 1 ^. 
R=3/4-?-J:^a t j-Ai ^ 16-QAM^S» 0 >^^ cflo]^ SMaIc}-. 

a M]^^^ ^-tJI^a^, R=3/4S] ^-Jl^-^ai ui 16-QAM^^, R=l/2^ -^-M^Ai ^ 16-QAM^S 
HM. R=1/2^^-« 0 1-a1 QPSK^a^^ ^SLSL ^Sr^o] ^°>Alt}. 

a^aJ-, £ 6 ofl q-Efifl^ v\SH- Z>o) ^a]^.^ cfloltl(D14)fe, 3«1S ^Ajsl ^olElol7| nfl^ofl, ^Al=^ 

^^\$\ ^o]xli\v] efl<?]^(20)[dB]^ ^^-o)] fei ^ai^-^ iHlolEKDU)^ 2.5[dB]2l 7>^1 &-g; z^-z^ 

^A]f-!J c)lo|El(D14)fe, -20.0tdB]<a ^71- -f-Al^.^0] <£<%t\v\, 0[dB]«a nfl7> ^ 

°1]» S-'S, ^Jf^ ^^^^ dlolEUD14)7> r 000j ^ o., ^a] = ^ ^7g^l7> -17.6[dB] — 20.0[dB]^ ^ 

*WJU, ^Aj-2j 0lolEl(D14)7> r 001j cgc, ^a]-^ ^*17> -15.1[dB]~17.5[dB 

]2] ^^o] q-Ej-uflji, ol*> -§-<a<5>7fl *H r lllj ^1 ^Ai§^ ^^^2). ^o|e^( D i4)7> 2.5[dB]s] 

7}A} ^Al^-^ SA|5^J1 Ol Cf. 

ol<4 ^-o] ^Alf.^ ^^^2). dlo)EKD14)fe 3«1H ^°|7l u})^-^ 2.5[dB]^ 7}*1 ^a]^-^ 

»1 AjEflS-fe AlEJjJfODy). ^sfl ^A]§^ ^Aj^S- M.^ + QSLILSL, 2.5[dB]^ ^A)*l 
2]- 3MEKD14H1 fll^-t}- ^Jfl o]Al5-l-£S. s)o] olcf. 

^, AiEBJ 5 L(3i) fe) o)]s. s.^ ^Ai^-xj ^^^ji). cflo]EKD14)7l- r 000j ego} t^-cl, -l7.6[dB]~20.0[dB]s] 
a1 <y -18.75[dB]» ^a]^^ ^^^lS.Ai olAisKSL^- S\o] oicf. 

^-^d), ^a] iL^OOHlAiir, ^.^^4 cflolEl(D17)«- ^« nflofl, z^)c)^ ^ ^-^^-(32)5--^^ tfl 
°1E} ^ ^^4^1^(D16)» J1^*V<^ ^^jil-c-ilolEKDiy)* ^a^ S ]. £ s. s)o] 01 14. 

iL^-¥-(30)fe, ^.A^Tj^tHolEKDiy^ A^Aj^l oi^a^ ^a]^^ n] e ^« ( 2 9)s.^-e1 ^a] 
f-^ ^^3)- cllolEl(D14H cfl^o^ ^AlAl^( D15 )^ q)o}^ ^^.ofl rt|.s. 7 }-^# ?$1QrCL5L*], ^-«fl ^a]^.^ ^ 
^jz}- tiHEl(D14)» JiAjs).iS. s\o] 01 cf. 

^^flAj-, ^a]=.^ ^.Aj ^.(30)^ tflolEi ^-^^^A]s(D16)°fl ^7^5]-^ ^AlAl^( D1 5) 7 ]- ofl-i- 1-^ cflolE-m- 
^Ai-z] tH|c,]e](D14H ai^^i^ ^a]-^ ^^Ali 2.5[dB]^ ^ai^^a^ -govtb 

^l^^l cfl*>^ ^Al^aj iL^-?-(30)^r, cflol^ ^ ^-^ ^^^(016)^ ^7l3>^ ^^^^(0x5)71- ofll- -f-^ # 
fe, cf^S] Cflolei ^^-7} $X9X^ 5H£ cflo)Ei Aj^^o] §^ jt^^o} Jf^J^ ^2:^ Aj gj ^A] 

^^44 dHEl(D14Hl ?l°]*\el ^Aj^-^ ^^11- 2.5[dB] ^3] ^Aj^^.^^ ^SL3. a1 = es).^ 
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Mapping_SlR=under_lirait+Aq-report_value+Aq/N'Data_Qos 



ofl u}eH ^a]#^ cflo]E-1(D14H SH-H^i £-3 *>£^ 3<H 

o^7lAi -Mapping SIR 1 *, 7 r ** **j iL^M, •underjimif* o 0 t^ ^vflji fl^fj 

*rfc*|(-20.0[dB])<>H, Aq£ «S* r Sr 2.5[dB])°H. 'report.value'* ^JJ^jJ 0 ^ 

(D14WI 5*°^ ^-51** ^^1°H, •Data.Qos'* ^^S(D15H1 SM*^ cflo]^ ^a] -° Ai5i°fl ^ ^ 

report valued +44* KMeKDUM ^J', '°?° J ^ ^V-t 

8 **^<ri. r 000j = r 0_, , r 001j = r lj , r 010j = r 2j - r lllj = r 8j 3S\ 2*l^4M 10^1-rS. 

£ Data QosS^I tf^fe ^MdS^l ^ *$**M37 r r 0j . ^HH^o 1 ^M^T* r lj , c?- 

7H> *r7l "H€^ 7># ^Tfl ^HIU^ ^1— — <*°137> 7># -°-Aj5l7> #7fl 

da ^a!^ c-)lolEl(D14)7> r 001j (o] ^«|^-(31)7> ?]*lSRr il^^ 4^1^ 

sJSfe -16.25[dB])°l*m, *^tflo> « ^AiAl^(D15)^ ^ 7 > ^£ r 0j ^ ^^o^tl ff 

^^«.( 30 )^ ^«|-ai ii|-afA^ 7>#-ir a] a] ^ o_ S m| _ -17.50[dB]^ iL^ *1 (Mapping_SIR)» "Sir t 

olsl- Qo) ^Al^^ jiJ8^.(30)fe. ^a1a13l(D15)S] ^7>-f^£ r 0j 3 M^M^ 3 f, <J ^ 

-a]^^ cfloltKDUHl 5fl°H*l ^a]^^ ^*}# 2.5[dB]2} ^ ^AloflAi ^^^o.S a] 

s.^ sV7 ,i -Al^ ^^^21- mo]El(D14)7> r 0 01j (ol <d«}-¥-(31)7> Ji^^ ^^^^t^^f 

a-1 — -16 25WB])oH^, *Al^o> § ^AlAl^ (D i5)^ ^o]^ #^-7> r 3j ^ ^0^01 a^ 

, -15.625tdB]^ Ji^*l(Mapping_SIR)«- "3* ^ 9X^r. 

ol ^ o. £ ^A]^^ ^^-(30)^, =3K!A1 JL(D15)3 ^1^1^ #^7> ^-A1 £ r 3j 3 ejj^E ^0^01 1 
^^.^71^ ^aj^.^ ^aj^j^ tfloiel(D14H sa«H^^ 2.5[dB] ^-^ ^*H^1 fe^b 

cl^ofl o^tfl Al^-(31)fe, ^VA] 10 | ^Ai 7>^^el» ^Al^S«| oj<H^ 3.^^ CH01BKD17H ^ 
JL» 2:^-8- A^^lo} n nfl £7i q-El-^fe h>4 ^1* ^ *1 "17 [dB] ol*><a nflofl fe> £ 

£L OSl^l^si^ ^ QPSK^^*^^ Ai^^fjl, ^ iL^^7> -17[dB]t -6[dB] nfl 

o,]^ ^ R=i/2^-JL«Ai u. -tl^to, ^«fl Ji^*l7> -6[dB]» "Mfe S- 

£2^ R=3/4^-J:^- lJ o 1 -^ ^ 16-QAM^*8-^ 2,^% Ai^^s. ojcf. 

ttLjLAi A^«(31)^ Aj-^^V ^-O] ^Al#^ ^A^^ tfl O] (D 14)7> rQOlj ^ 

^^ 1S Ai\, -16.25['dB])<a ^Hfl 1^ R=l/2^-M^ 3 16-QAM^ 0 >^ 

14 I-lV-^.SOtdB]^ iL^^r c-flol^(D17H ^ 2.- 0^1 R=1/2WK^ ^ QPSK^^^r Al^^Tfl 
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*(3Q US* Jt5«i HH3(D17)(-17.50[dBl)» 71*03. «M « H E^ as 0*1 R=l/2 

Sfc «35:**l* ^2££ ^1^a1JKD18)^ SI Ml <£2:-f(2lHl *H« ^ SI^^ 3<H 

3^(35 « 36)3 ^WH^ 3<>1 Xl^. 

ol^ofl oi^fl 3-g-^jL3}. «SJf(21)fe. *1^JL(D18H ^i^S(37) 3? QPSK-S 2: 3*1(387)1- 

-lp§Al3>(D18H «*W£<39) * 16-QAM-33^(40)t S= 1^ R^l/2-JSj 

2 ito^^A^ SlHl ^ ^-JL^ fci*^* ^*§*V*, £2:SL- *l^dJL(D18H 2^*H 

Siri)1l^i^tt2)f *W. ^ 2^1 R«3/4M**4 * 16-QAM**HM*I 

nj-^. ^-^^ «?3^ell *3^s>5.^- 

^ 34 7^41^ g2^(21)Sr. ^-tlJL(D15H tH*W xl^AlJKD 18)^1 « JfM £2^3* 3 

a) ^Al'^-o.s.«l ^-d*lH£|(D20)l ^^*>^i, ^-¥-(22)°fl 

2 *«J3.(31)fc ^l^A]i(D18)» *IM*M3 ^Jf(25H ^#5>i Sla, ^ ^S-^IJ 

Sjmdi©-! ***** ***(2iHI *U*iJ*7K3)«l ^*l*>7l fl« 

^ ^o^c-flolEi ^*(25)fc. ^*fl 7l*l^(2)<*M <>l-g-« *3^*l* ^tfl^7l(3H fl« 

« M «i2^-(26)fe, ^H^o]Ei(2lH cfl*M clfE^I °13 «* <&2^2l« ^ ^ 

j!}. <£<H*1^- ^H'SS 3M3(D22)» *teh¥-(22)«| 

5, Wt||i#7l(3)S ^^ol <U^*W) l = ^)^^(0.667[msec]) *°W<* 

^W(22)^,^H^^«1B1(D22H rfl*^ ^fft, ^ J?,??,?^ 

24)5.^ ^cfl^^-7l(3)^l ^-tlW. 

J^(2)^?«S i^(21)«»l Sl*fl *S«fl^l €3^* 4^^^ ^<HXJli mlol^(D4)» 71 

-l a a-A>«( 2 2)^ aj-§-^-j:^ ^s^(21)^b] ^Ai^}oi^(D20Hl 3^ — — ° 

A >i^V 5|«^ol^(D26)SAl ^tfl^^-7l(3H ^*>S.^- 9X^. 

m *ai^ V^-i: *H sa-i. ^-^d ^^(SPIH Si«H^ 4f^d^7l(3)fe f 

*l^-(2)°fl f-^s>3l, i^(SP2)^S. ^Tjcf. 

°1?H1 ^fl*H i«a(SPHH Sa«H^ 71^1^(2)*, ^^7l(3)S^ ^Al^^^AlAl^DlO)^ ^21^^ 
^a1^^ ^^(SP12)^S ^?J4. 

^^(SP12)«fl 5a<^^i 71x1^(2)^, *)o]*\ ^ QUI ^^]X(D15)21 cflolE^ ^7>^c|lclE| X 

JL, cf^-sj i^(SP13)^S. #^14. 
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321mm 4# tiM W*W 7>*44» *a1*°£4 a** * 3* 9XJL. °1 * * 

^(1)5 4^5 5iii54 ^^( S pi2)o S 4^ ««44« ««4. 

i3 4*§5 14^4 *4iM a« * «fe 01 71 

ifl(S pi4M Sft°W 71 71^(2)*. 14 *4i5l4 ^ Ji^*4 4°1 3(017)* tf****. °15J* ^ 

^3*1 3 a.3«s>i ^^(spi5)^s. 

i4(SP15WI 5A°W 71^1^(2)^, £ 74 i+e^ Jf** ttatf^ *47l§4 n*eW j^** 4°HH(D17)*1 a. 
^I^ofl ijtjr^ ^^^-8: <d^*^, ^^(SP16)^S 

|>jl, t|~g-<2l i^(SP17)£.S. #7j^. 

£ i<3(SP17)4 fl<>H 71x1^(2)^. &4(SP15)4-M 4i4«- S^tf ^ ^ *^^i0)15)4 4*M * 

^^Blt <£*m *4 #4 £#71(3)4 ^*>i, i^(SPll)^ ^^14. 

^(SP3)4 fl°H M^7|(3)^, -^(SP2HAi oi^4a«#**M 4*13 
&4(SP1).2-S. 

J5 L ^fJ^r«7l^W(2Hl **i*£4 S|<H JULS*. ^«&»4 "Hp f i^J J 

-i ^ moil u^gi^ «Vi4 ^oi -Ai^^( 7 >s^)oil ^ ^ji-i- ^ ^^(^s^)-fl 7H-SK2JS1 
H^Ih I salas. *^l*|el^* WV*1 *t ^^7} «(4» M ^1^ 

SI3 ^1^4* «i5 Sfe ^, ^ ^£7} ^(4* *^ 40^) *^^3t( 

D15)» *^l*>fe 4t*>7fl HIS 4^^ d lB7> x^v^ ^^s. ^cy. 

(2)-§-3- ^ Jl^I- 
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